WO 00/04192 



09/744097 

PCTAJS99/16242 



A, Synthesize tnnde m GAP-LOCK probes B. Hybridize Probes to target and \\ r Aic 

I. to form GAP- LOCK 
Probe A 

Target scq. Al Linker scq.X Ligation 

3 " MIIIHHI I 1IMII I I I II1II. 5' SltC 

2 - Probe B X A1 T Bl / 

Target seq. Bl Linker seq. Y 

5 IUUIUIHt l l ll ll l l l lin::::::: = ::=:::=::::::: = :::: 3* A2 B2 

Target sequences 

C. Alternatively, one probe made with reversing linker to provide same linker end as other probe 

Target Seq. overlap seq. Ligation 

^ mmimmi l HIIimU:::::;:::;:;!^;; Site 5 ' 

oveTlapseq. DnkeTse^ ^- — — — 

generally crossl inked in overiap region _ — _ — 

A2 B2 

D. Magnified 3D view of helical J Tar £ et sequences 
wrapped configuration after ligation 

// 

Li gated 

♦ 




E. Adding single or chaining reporters 




One Linker 
Reporters 



Fig.l 
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A. Alternate GAP-LOCK Method: with probes joined to reporters 



1. First Probe spaccrs Forward 
5' target scq primer 

MJiiim i iiminiHi i i ' iiiniiiniiiitiii 



Oligomer 1 and reverse primer combined with template 



1 1 1 1 m 1 1 1 1 1 r^u 1 1 1 1 1 1 j 



DNA Reporter Template 



r n i m n 1 1 1 1 1 m 1 1 1 1 1 1 1 1 j 1 1 ) 1 1 1 m 1 1 1 1 i-i n ii mm i r rp in i i n i i i i i i i i i i i 
" i i i ii nt it i i i i i i i i tn i j i i n i n ii tt n n i ■ m i i i ■ i i t 1 1 1 1 1 1 



2. Reverse Probe also crosslink region ^ mniiimftimmi 
3« target seq. linker region 

ii Minn i mi mi i mm it nun ii inn nun hum 5 ' 



t 



PCR with label 



n i n i nn i nun i nn in i i i ii i i) i i u i n m mm mini m i ii 

GAP-LOCK First Probe 



B. Hybridize and 



lipate to tandem sites 




3_ mmmnimmm,i| ^iHimmnmm 

linker re ci cm Forward ^' 

fc spacers _ _ 

X primer Oligomers 2, 3 and reverse primer combined with template 
DNA Reporter Template miiiin 
ll l ill i lllllM i iM l i i MM """""" '""mm in , mmimmim ii , ,, i.iimi i iiiiiii i iiHiiiimi i un 

MllillillllllllllMIMII m it 1 1 "i.immMM.M.,, «,...,, , ,, M M MM 

1 ^ — 1 — f PCR with label 

3' T 

1 1 1 1 1 ! U 1 1 1 1 1 1 1 1 ! 1 IS MI! I iiiiirii i i i i i m i ill iiiii i in i i iiiiii i [ii i i iinn || njimmn nn^i i | mm 

Ml MM lllll u tM II Till I M II I MM Ml Mil Mill t Hill 11,1 , ,,,, 

GAP-LOCK Reverse Probe 



C. Dot Blots of GAP-LOCK Probes: ^Example 1) 



350000 
300000 
250000 
200000 
1 50000 
100000 
50000 
0 




12 3 4 
FP RP F/R F/R+Ltg 



5 6 7 8 
FP RP F/R F/R+Llg 



Bar 1-4 = 300 bp tails 
Bar 5-8 = 800 bp tails 
Open Bars = pre NaOH 
Stripe Bars = post NaOH 
F = First Probe 
R = Reverse Probe 
F/R = both probes 
F/R+Lig. = ligated both 
probes (First and Reverse) 



D. Altern ate GAP-LOCK with First Probe, Reverse Probe and Reporter combined 

~* ii ii uni ii ^in i i i n ii 1 1 mi ii 1 1 i i ni l i iim i m iii ii i m i m i ii m in i m urn i i in n iimm n 1 1 n i n m mini nun 3 1 

""""""" HMIMIIHIIIIIIIMIlllimillllMIMIIIIIIIIHIIMItl| JII||llnill 



E. GAP-LOCK wit h generic reporters joined to distal linkers on the First and Reverse Probes 



First_ Probe with dista l generic linker 



Reverse Probe with distal generic linker 




First Probe with distal generic reporters attached 
Re verse Pro be with distal generic reporters attached 

Fig. 2 
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Capture GAP-LOCK Method 

capture unit i; n K pr firs{ Probe reporter 
(^^^^ wilh Pbosphate Reverse Probe UakcT 



ligate probes via 
target match 



1. 



j( remove target 



capture Iigated probe Detect via joined Reporter 



Comparative detection of two or more targets with chips or microarravs 

Target AB y Target CD 



Target CD 



Rl 



XI 



-X.i- 



-» B Rl 



Zl 



Yl 



-Ri 

r- 



D Rl 



Hybridize GAP-LOCK probes and targets jjq solution 



Zl 



Rl 



Target AB 



Target CD 



XI 



B Rl 



Yl C 
Target CD 



Rl 



21 



Ligate on targets then remove targets Yl C D Rl 



Rl 



XI 



B Rl 



Yl 



D Rl 



Yl C D Rl 

Reporter capture potential based on joining capture linker with reporter bnker, target no longer important 

1 . Probes bind to 




Fig, 2F 



Capture Oligos X 



Capture Oligos Y 



Capture Oligos Z 
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A. WRAP-PROBE Method: Component Assembly: Preferred Embodiment 

linker to reporter turret sequences overlap linker 

5 * I I I i I 1 I 1 1 i . i i i i i 1 I 1 i i | H I I I t I I I I I I 11 I 1 1 1 I i l I 1 1 I I l I I i I I I I 1 II I 1 

Components lypicaiiy crossiinked IN II H 1 1 1 1 H m I l l I I m m i m i | ; , j , , 5. 

at overlap region overlap linker linker to reporter 



B. Alternate WRAP-PROBE Embodiments 

Synthetic WRAP- PROBE made with 3' ends instead of 5 T ends, or with one 5' end and one 3' end 

*V linker target overlap . 

£ Y 3 , 5 , linker target linker 

overlap linker ~~ " 3' 



Enzymatically made WRAP- PROBE (by PCR, Cloning, etc.) with linkers on one or both ends 
^ linker region target region overlap/linker region 



5 1 

y 5' 



"3' 



5*—— 3, 

5'- 3 , 
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A. Manufacture GEN E-TAGs bv oligomer synthesis and PGR with label or hap ten 
1. 



lVoximaJ s P accr $ 
Liakcr ^ 
5' sequences A primer 
JlllllllllJliliJIIIIilll IIJiijllllJIIIIIT 



spacers 



i n j i ii n n : 1 1 1 1 m 



Oligomers 1 and 2 combined with template by PCR 
DNA Reporter Template 



DistaJ linker 



""""""""■im 



TT mn ii niin i miiiiiiiin i iiniiiiiiT 
i ii 1 1 1 1 1 n ii i n t i i i ti M il 1 1 



^ sequences _^ primer 



t 



PCR 



n " m, MHII1IIHn 



I I 1 1 I n fni t n T T T TTT I M I I I I I 1 1 1 I I I I 1 1 I 1 1 I I I I I I 1 1 I I 1 1 1 1 I I U I I 1 1 1 1 I I 

m i l i i imr mm iff t i n nimimmtmmmi m, T f tl jf j fjfn,, 

GENE-TAG 



B. Assemble GENE-TAG chains hv ratio mix with Terminal TAGs or Terminator Olip nmprc 



GENE-TAGs 
(2 or more) 



plus 



i 



t 



Terminal TAG 



or 



Terminator Oligomer 



Chain iengtJi 
determined by 
mix ratio 



3:1 mix 



Linker to probe 



C. Hybridize GENH-TAGs to WRAP-PROBE 




Fig. 4 



5/22 



SUBSTITUTE SHEET (RULE 26) 



WO 00/04192 



09/744097 

PCT/US99/16242 



A. Dot Blots of GENE-TAG Method with WRAP-PROBEs (Example 4) 



WRAP-PROBES ;md GENE-TAGs 



1000000 t 
500000 
04 




G:T 

ralio= 1 : 1 



2 

2:1 



3 

8:1 



WRAP-PROBES and GENE-TAGs 
(label only in GENE-TAGs) 




Al. Example: Dot blocs of GENE-TAGs with A2. Example: Dot blots of GENE-TAGs same as 

WRA-P-PROBE-ioW-Br^ ExampIe^A— but-no labchin-Teraiiaai TA'Gs 

G=Gene-TAG, T==Terminai TAG 



B. GENE-TAGs without PCR: Synthetic Oligomer Assembly 

5' proximal linker I overlap region with label/hapten 

niMUM IMimil l lll 111 I 1 1 NINIII Mi Mh i I i I M i IN 



distal linker 



I overlap region with label/hapten 



II I J I J I II J Hi 1 1 1 I M I 1 M I J I I i i I I I 1 II I I I II I I I I 1 1 I I II I II 

Elemental Subunit of GENE-TAG Chain 

linker to next subunil 
5 immmiuii l m ll T. l .m. l T l i ?m.mi?n? ll . i.T l °'*™naior 
linker to probe 1 ^" 1 ' 1 ^ "' 'i' T ' i' " ' T' ' ' '4"""'"""""" 1 5 

or 

prior su burnt - — 



t t 9 # ♦ t t 



proximal and 
distal oligomers 
T T T ? ut f. 



+ 



small ratio of 
terminators 



t — z — m — z — r- 



t — i — ti* 



_j t t t *_i t . 



linker to probe 



9 * • • m • • _ 



T — i — m — i — r- 



f t * t tt t. 



~i — z — m — s — r- 



Fig. 5 



Synthetic GENE-TAG Chain 
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A. TINKER-TAG Method: Co mponent Design and Synthesis: 
proximal linker I overlap region I side arm lor label 

1 " n 1 1 1 1 m ii 1 1 1 j j i ii iiimiim m m i m m I I I m I I I I - 



distal linker 



5' 



I overlap region I side arm for label 



"'""iiiii iiiniinunimiiiuii 



5 1 link to side arm 
"M I I I i i I I j I U I I I M 
label moiety 



li l M l l j I j I I M 



Elemental Subunit: 




$ I M 1 1 1 1 1 1 1 1 111 1 1 M 1 1 llllllllllir distal linker 

proximal linker HHIHIHBI, ,„„„„ , f f| , , f 5 , 




P. Component Assembly: Ratio Mi x Chain Oligomers with Terminators/Label Ol 



i gomers 



proximal and distal components 



plus 



J 



small ratio of Terminators 



Label components 
(added now or later) 



linker ^ % 7; — ^— -~ 

to probe \ ^ v \> X> % **♦ 

\ • \ # ... * \ * \ • 



Fig. 6 
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A. Duo/Lavcrcd GENE-TAG Method: Construct Tvpc i and II GENE-TAGs with ahern.-nm 



g linkers 



I - Proximal spacers 
tinker 
sequences 



V l ; orward 
5' J- Pnmcr 

rmmmmmr^fmmtmm 



2. spacers 

DisiaJ linker 
5' sequences * 



Reverse 



pnmcr 

mrmnnnrwinriTi vtYinvtvinnnn 



3- ProximaJ 

linker ft 
V sequences ' 

mmminrnimirr Tinnnvn-imm 



Forward 
primer 



4. spacers 

Distal linker ^ Rcversc 



5 . sequences . pnmcr 



5* 



Oligomers 1 and 2 combined with template by PCR 

nniHiiur i mi TII I DNA Reporter Template 

tttt mimnin m n i mini ini mn 1 1 i n 1 1 n n 1 1 d t h j i i ii m i i u i m n im 

immiiiiiinit]i)nit! iMMMMimiiinn mri tinM.nii. ir..i,., | mf 

^ pgr uASiuyjuttumu 



MlllJil i iiHii i iiu ii M i ii i nm 



T7T\ 1 1 1 II I Ml I III 1 1 Ml IM t 1 1 II I III H 1 1 II 111 1 1 (II III 

ii mn ii mn nnmm i mn m i m i m i mmn t in mm ■ ■ ■ hi uuu JJ.tJ.I.U.aU.l 5 « 



Type I GENE-TAG 



Oligomers 3 and 4 combined with template by PGR 



inninnrr^rrmTn 



DNA Reporter Template 



i < 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 u i u 1 1 n m 1 1 1 1 n 1 1 n 1 1 1 1 n m 1 1 n ii 1 1 n i m 1 1 m u 
"iiiiiiiiiiiimiimiinimiiiitiiHini n Mnnm M ( )lm( iM.[||| lm 



ft PCR 



""'"MJ'HMMIIIf 



ntrfYtTrrrfViriYnriinniiiiiiiiin mm mm mm in mi i m i unn i i imni i iin * 

Type II GENE-TAG g 5 " 



B. Apply Type f and Type II GENE-TAGs sequentially, washing between steps 
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A. WRAP-PROMT! detection in cl)NA array simulation with Chained GKNR-TA(\ - 3 • \ 

I ng .01 ng .001 no 

I5-LO-1 

WRAP-PROBE 
applied in different 
cone, then added 
prejoined chain 
of Gene-TAGs 
of 3:1 ratio TNF-a 



1 5 LO- 1 



Reverse dot blots on array = 
copies per dot 



10 11 




B. WRA P-PROBE detection in cDNA array simulation with Layered GENE-TAG5 (7-=fc-H-4-r) r 




15LO-1 



TNF-a 



Applied 1 ng 
15-LO-l 
WRAP-PROBE 
plus I, I+II or I+II+I 
layered Gene-TAGs 



H2O 



Reverse dot blots on arrays 
copies per dot 



=10 n 



15LO-1 



H2O 



Applied .01 ng 
15 LO 1 



WRAP-PROBE 
plus I, I+II or I+II+I 
layered Gene-TAGs 



Type I 



Type I + II Type I + II + I 
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Double-Duo GENE-TAG Method: Tvpc 1 and Type 11 plus 2 distal Linkers 

A. Svrnhcsr/.c loin GENE -TAG components and combine with tcpoitci templates In- PCiC 



1 . spacers 

PrOAtma! ^ Forward 



2. 



spacers 



spacers 



5' tinker 



pnmcr 



c- V V Reverse 

> D.staJ linker DisU linker ( primer 

n*fnrmrirmwm'fiT 'mwnmmriwnHi'' "viYiTivirivrtTiriv 



Oligomers 1 and 2 
combined with 
template by PCR 



1 1 n m mi U I II It I 



DNA Reporter Template 



) n i m iii i i nnm mm ii i i i i i miiiii i iiiiihiii iiiui i mu i imtnmn i 
■""miiiiiiniiiiiiiiiiiiiniiiiiummn t m i ... .. , ,, ,, , ,,, , , 



PCR 



w.Ui.u.lA..w.^.iAJ.i;.ui H MAuw;.i,u.i 



I M I I ( I I 1 1 1 I )) I i i 1 1 1 1 I 1 1 M I I U 4 1 1 1 II I i 1 1 M I 1 1 I 1 1 I 1 I 1 1 1 1 1 1 I I 1 1 ! I 1 1 Tt 
m " mm " ,mmm,fmmm " m """ ' """"" 

Type I GENE-TAG with 2 distal Linkers y Y ' 



3. 



spacers. 



Proximai y 
5" linker T 



Forward 
... primer 

fiYminrmrfwirmif Vmvivmvmm 



4. 

5' DistaJ linker 



spacers- 



DistaJ linker 



spacers 

^ Reverse 



Oligomers 3 and 4 
combined with 
template by PCR 



5* 



tvriYmVYrAnYrrrn DNA Reporter Template 

1 1 1 1 1 1 1 1 m i m i m m n 1 1 1 n i m 1 1 1 1 1 n 1 1 1 1 1 1 1 1 n 1 1 1 1 1 m 1 1 1 1 1 1 1 n i i iTrrm 

1 II III I II HI! I III H I II HHtHll M (H I III llll iiti tt u 1 1 i Hi ii n ■ Illinium 

X 



PCR 



m7VtYnnY"/mmY 

iMiinii iiiiiMiniiiiiiiininntiiMniini nil iiiirit jjjj ^ n ,, t ,,, ft , i| ||Mn | MM 
Type II GENE-TAG with 2 distal Linkers b B 



B. Apply Double-Lin ker Type I and Type II GENE-TAGs in branching layers 




Fig. 9 



Type I layer V y 



Type II layer 



Type I layer 
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COLOR-TAG Method with WRAP-PR O BEs based on "Red" and "G reen" COT ni?, TA r T , 
A. Manufacture COLOR-TAG Reporters with different linkers and labeling 



For RED 
reporter 



"Red" forward primer 
n mini 1 1 Tin nun 



DNA Reporter Template 



lJI!l!!lll.'!" l """ l " t """" n " lt " IM " llin '"Miiiiiinj i im i nn 



h-ujjiuihuuj 

iimiii nHimim 



r™, - , . " Red " averse primer 

PCR with Digoxygenin haptens 



D D Distal linker to "Red' 

•■•«■" ,....».■» i mm mi ii m 1 1 1 1 1 1 1 1 u 1 1 1 1 n m 1 1 1 1 1 1 1 1 h 1 1 m i ttt hi 1 1 n i ii Acceptor sequences 

Proximal linker to "Red" V"""" ■ "-"ijmmmn c . 

Acceptor sequence. D DD D DD D D D ODD D 5 



5 * lUIHlini f linn ii M T 



D DP D DD D D D D 
m i mm ii n uiii 1 nun 1 mm 11 mi 1 mm 



INCIPIENT "Red" COLOR-TAG 



r^oTGREEN 
reporter 



'Green' forward primer 

rmmrtrrttrmrm 



DNA Reporter Template 



mi'! mm ,'!!!!! !!?!!!!' mt ""i i u mi nun n i nm mm 1 mm nm ii 
i nn i tmu 1 i mm urn mmiiini 11 it !■.«,.... m ini 



I PCR with Biotin haptens 



imixwjLixixuiw 

Green" reverse primer 



<p BBBBBBBB BBBBB Distal linker to "Green" 

5* TmfYnmi*rYlTrfv mii i iiii i ii ii iiiin iiii iii ii iiiii i ji iii nni i iu i i i i iii iiiiiiii i i i Acceptor sequences 
Proximal linker to 'Green' '' " ' "' ' " '' " ''' ""'" '' """""m"^ <t 
Acceptor sequences BBBBBBBBBB 5 

INCIPIENT "Green" COLOR-TAG 



B. Construction of three WRAP-PRORES for COLOR -TAG Ap plication' 



-Generic seq. — I — Unique Sequences — I — Generic seq. 



Fig. 10 



generic linker to chain target A sequences rev. link 

3* inn h 1: 1 i n 1 m n 1 1 1 n h i m i nn in i nu iiiii i m 

lllfllf lllltl: IH MIIM Mf 3* 

rev. link generic linker to chain 
identjcalio above target B sequences identical to above 

miitiittit ii,m IMMM | t 

identical to above identical to above 
identical to above target C Sequences identical to above 

3 f 1 n 1 1 1 1 i i ; 1 1 1 1 1 1 1 1 ■ : 1 ■ 1 1 n i j 1 n n n n 1 1 n nn mm 

IllllltlllH . IM M 'fflll ^ 
identical to above identical to above 



Note: 
probes 
have 
3' ends 
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COLOR-TAG Method ( Part ?y 

A. Synthesize COLOR -1 I NKER Chain Components 

proximai R-Tag distal 
1 i n kcr 1 — seq uencc — I —I i nkcr 

y mmmmm ~— mmr "Red" Acceptor Oligo 5' Overlap Oligo 

same as G-Tag same a 

a bovc 1 — sequence — I— above 

3' «i«u«,i,„,„„m, lllw ^_ "Green" Acceptor Oligo 5' Terminator Oligo 



same as B-Tag same a 

above 1 — sequence — I— above 

3' ™ *** *™r mm *M*. "Blue" Acceptor OHgo 



Note: Acceptors have 3' end to the left. 
"Blue" Acceptor is illustrated here but 
is not used in example below. 



B. Assemble "Red" COLOR-LiNKER chai n , mix on 2:1 basis with Taro e. t A Probe. (, ? APP) 



3' - 



3'- 



Target A 



C Similarly Assemble " G reen" COLOR-LINKER chain with Target B Prohe. < CP . r)T7ST7«n 

T-B 



P. Assemble 1/2 "Red" 1/7 "Green" COT O R -LINKER chain with TarPei C Probe (e* 



- uiiitt mnm tiiut ittnif 



^ — ■ .— — I IIUllllttlllMtlltHiimi— 

3 *" ■■— wtiiiiniiintniimiim - — - _ „ . 



\ 



Target C 



T-C 



_ / 

Fig. 11 
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COLOR-T AG MclhoH (Part iy 

A. Apply WRAP-PRQRF.s wi.h nrohc sp reifir PQLOR-LINKFR chains in T„,^ „ 




/ 



/ 



\ 



/ 



/ 



Target-C 
_Targei.segmcat-from.Gbr~ 1-2 



Target-A Target-B 
Target segment from Cbr. 17 



P Apply set of CO LOR - TA Gs, plus Terminators, plus Flnorochrom^- 




Wrap-probe for gene site C draws 
Red and Green COLOR-TAGs to ° 
probe on 1 : 1 ratio producing a 
yellow color for that map location. 



Chi 12 



For simplicity this example only shows two reporter colors 
based on using biotin and digoxygenin as incorporated haptens 
lor immuno-binding of two nuorochromes such as HTC and 
rhodamine. Three color mixing can be easily achieved with 
alternate haptens and immiino- bound nuorochromes or with 
incorporation of bases that have nuorchromes directly attached. 

Fig. 12 



Red and Green COLOR- 
TAGs are attracted to each 
probe in proportion to the mix 
of COLOR-UNKERs in the 
attached side chains. 
Actual color with FISH 
comes from imxnunobinding 
of rhodamine to digoxygenin 
and fluorescein to biotin. 
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Photo image of FISH detection with four WRAP-PROBEs with attached chains 
of either Red COLOR-TAGs f Green COLOR-TAGs or mixed Red and Green 
COLOR-TAGs. In nuclei, four pairs of detected dots are expected. For this 
gray tone copy of the color image, colors and sizes indicated by arrow patterns 

Chr. 12 short repetitive site, mixed red/green R/G: - 

15-LO, green: G: mmii||||iiii... ABR, red: R: 

Marker, mixed R/G: r * 7 Ail tour WRAP-Probes have a target of 30 bp or less 

Color filtering provides a clear spectral discrimination of the 
detection of a specific color and the presence of mixed color 

Fig. 13 
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A. Multi-LINKER Method: Elem ental form as Single Synthetic Oligonucleotide 

Alternative ONE-TO-TWO Multi-LINKER with Spacers 



lllllltllllKIIIHIillltltllltlllllllfk 



ONE-TO-TWO Multi-LINKER 

miimiuiriiiiiiimiiimiiiiiiiia 

Prox. Linker 1 Disl. Linker A Dist. Linker B Prox. Linker 1 Dist. Linker A Dist. Linker B 
Generally a Proximal probe-specific Linker (5' or 3') plus two or more Distal reporter-specific Linkers 



B. Preferred Two-Part Multi-LINKER embodiment for binding 8 GENF-TAGs 



Synthesize Oligomers: 

Five Prime ONE-TO-FOUR First Linker 
RiniiiiiiitiiifimicrifiMiHiiiiitik 

Three Prime ONE-TO-TWO Second Unker 



Assemble Oligomers 

by 4:1 mixing and hybridization 




3* CATTATCGCATG 
6" CT ACTCTTAGGOCCTATOT*TCGTAM<n-AATA^ 



Assemble WRAP- Probe by hybridization 



T OVERLAP UNKER -TARGET SPECIFIC PORTION - GATGAG AATCOGGGATAGCATAGCATC 5 1 



g GTA GCCT AGCTACOCCT AGGTCTAGGC - OVERLAP LINKER 3" 



Assemble and crosslink probe and Multi-LINKER units 

«milWIKUIHl^= 





Kg- 14 
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A. Multi-LINKER Method: Preferred Three-Part embodiment for binding a 
multiplicity of short oligomers thai have 5' prejoined labeling agents 

Synthesize Multi-LINKER "Red" set and olieo label units with "Red" fluor (eg. Cv5) 

5* CTACTCTTAGGCCCTATCGTATCGTAG-9-GTAATAGCGTAC-9-GTAATAGCGTAC-9-GT AATAGCGTAC-9-GTAATAGCGTAC 



5' CTAGGTAGCTAG-9-CTAGGTAGCTAG-9-CTAGGTAGCTAG-9-CTAGGTAGCTAG-9-GTACGCTATTAC 



5" CTAGCTACCTAG-99-GTACGTAACTAG-89-GTACGTAACTAG-99-GTACGTAACTAG-99-GTACGTAACTAG 



"Red" fluor 
such as Cy5 



5' cy5— CTAGTTACGTAC 



Synthesize MuUi-I JNKFR "Green* 1 set and oligo label units with "Green" fluor (eg. Cv3) 
5 GCCTAG ACCT AGGGGT AGCT AGGCTAC-9<:TACCTATCTAG-9j^TACCjrAT^AC^^ 



5" CTAGGTAGCTAG-9^TAGGTAGCTAG-9-CTAGGTAGCTAG-9-CTAGGTAGCTAG-8-GTACGCTATTAC 

< — same as second oligo in "Red" set above 



5* CTAGCTACCTAG-99-CTATCTAGTACG-99-CTATCTAGTACG-99-CTATCTAGTACG-99-CTATCTAGTACG 



"Green" fluor 
such as Cy3 



S* cy3— CGTACTAGATAG 



B. Assembly by 
hybridization and 
crosslinking 




Fig. 15 
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GAP-LOCK Capture Probe Method: with Tinkcr-TAGs and Labeled Oligonuci cot ides 
Probe components: / y 



biotin + linker 



linker + 1 /2 target 

♦ 



First Probe 



y / / /_. 



.\ \ \ \ \ v 



1/2 target + linker Tinker-TAG subunit 

T l— /. /. /. / / / 

Reverse Probe 



Sample with target 
sequences 



1. Join sample with probe subunits in liquid 
hybridization conditions and treat to ligate 




Fig. 16 



17/22 

SUBSTITUTE SHEET (RULE 26) 



PCT/US99/16242 



WO 00/04192 



RING-LOCK PROBE METHOD: 



A. Synthesize Target S pecific GAP-LOCK Components: 

A. 



5' upstream target 
O 



link to 3* end of C 



phosphate 

B . link to 5' end of E downstream target 



5 Probe subunit (First Probe) 
3' Probe subunit (Reverse Probe) 



Synthesize Generic RING-TATL Components: 



C. 



3 spacers 

link to reporters overlap D y\ /\ ^Iink to 3' end of A 



Forward Ring 
Subunit 



2 spacers 

D. Iink lo ^porters overlap C ^ ^ link to 3' end of E 

51 — — ' X Reverse Ring 

Subunit 



E — 5 — link to 5 end of B — linTto 3 f end of XT 



Reversing 
oligonucleotide 



B. Assembly: Hybridize A B C D an d E together and crosslink components to form p rohe 





target strand 
1. Hybridize probe to target 

Application Steps: 



4 



2. Ligate to 
form closed 

covalent loop ^nai^eto 



3. Wash or a^Aaaw^a 



icukjyc 4 Apply 

unugated GENE-TAOs 
probe or other 

reporters 




Fig. 17 



5. Detect signal to 
indicate mutation 
or sequence change 
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WRAP-LOCK PROBE ,^THnn- 



A. Synthesize Target Spe cific WRAP-PROBE Comp onent- 
A. 

target region link to 3' end of B 



link to 5 end of D 



Synthesize Generic RiNG-TATL Components: 



B. 



link to reporters 



3 spacers 

overlap C y^link to 3' end of A 



Forward Ring 
Subunit 



2 spacers 

c link to report ers overlap B link to 3' end of D 

5' "~ ' ^ v N — . Reverse Ring 

Subunit 

D. « 



link to S end of A link to 3' end of C 



Lock Component 



P- Assemble and crossl ink four pr ob e components and Apply to target in step s 




Apply probe 



Let hybridize to target Apply Overlap LOCK Oligo 




LOCK component (D) closes loop 

and may be crosslinked in place A PP*y GENE-TAGs 

or other reporters 



Fig. 18 



Detect signal 
to indicate target 
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DOUBLE-LOCK Probe Method: Employs same probe design as RING-LOCK Probe: 



A. 




Components based on one probe targeting the sense strand alteration, the other targeting 
the complementary anti -sense strand alteration. Two hits of two color or signal type & 
indicates confirmation of detection of rare alteration or variation in sequence. The 
critical base targeted is depicted as the last base on the 3' probe end of each probe. 



\ 



Type 1 linkers 



Anu- 
Sense 
Probe 



5» ✓x/x/x/ F \/x/x 

Sense strand 



Type 2 linkers 



Sense strand 



Anti -sense strand 



Anti-sense strand 



Double probes are applied, ligated, and stringently washed or 



B. 



v-luu-o^uov. ououu lajuuic pruocs ajc appucu, ngaiea, ana sinngenuy wast 

(complementary-sequences-) denatured to rem o v e unli ga ted "sense or aTTtiseasFpro bes 



Type 1 
\ J reporter 
*"? ("Red") 



Type 2 

reporter 

("Green") 



2fw 

Apply GENE-TAGs or other reporters 
of two types or color signaling 



II 
II 
II 
II 
II 
II 



■ I 

!' 

Vv 
li 



ii 
ti 
ii 
II 
ii 
ii 
ii 
ii 
ii 
u 



If applied to in situ 
sample of cells, can 
detect rare variants in 
low frequency 



8^ 



sense target hit > 



II H 

■I II 

II II 

II II 

II H 

II II 

M H 

M II 

1 \ 



2a 



cell with 

mutation /*^\" 
= 2 hits 
of 2 colors 



Fig. 19 



anti- sense target hit 
Detect two colors or two types 
of signaling to indicate confirmation of 
targeted mutation or sequence variant. 
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GOLD-TAG Method: Gold plus Silver TINKER-TAGs applied to WRAP-PROBEs 




Silver precipitates around 
seeds of gold to form large 
clusters of silver grains 




Silver clusters built up into dense masses 
with diameters of 30 to 100 nanometers. 
Detect such TINKER-TAG clusters of gold 
and silver by dark field or light microscopy 




Fig. 20 



21 122 



SUBSTITUTE SHEET (RULE 26) 



09/74409? 



WO 00/04192 



PCT/US99/16242 



A. Apply WRAP-PRQBFs (or GAP-IOfK^ w i( h Dcndrimcrs and bDNA .i on,.,^ ^ 



ucls: 



linker to reporter largct sequences 
""hid n u m m i uiiii i i nniui i iinn i mim, i m 



WRAP-PROBE 



WRAP-PROBE 
bound to target 



or 



\ GAP-LOCK 
\ U gated / 



lllHIIHtltiimiiiiniMi l M |[|[[J 5 , 

linker lo reporter 



Add 

Dendrimers 





Hybridize 
to probe 




Hybridize 
to probe 




P. Aequori n Detection of MTB DNA using GAP-LOCK First Probe: ^Examp le Q) 



100000OT 



Fig. 21 




SO 

o* 



wmm& 



sO 
O 



11 



b.g 



Concent ration of DNA 



luminometer readout of 
aequorin labeled First 
Probe detecting a series of 
dilutions of MTB cDNA. 
B.G= background 
detection of an unrelated 
control DNA at .6 pmol. 
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